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 OPTICAL FIRE DETECTION SYSTEM =
'BACKGROUND OF THE INVENTION
Certain types of fire detecting apparatus utilize an
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optical detector comprising a pair of photo-cells con- -

nected in series across a voltage source. The cells are

responsive to different wave lengths of light, so that on

receiving sunllght or incandescent light, both cells re-
spond by a drop in resistance, so that the voltage at the

junction between the cells changes only slightly. How-

ever, when exposed to ‘light with substantlally only

infrared or red components, the resistance of one cell
| .drops substantially, and the resistance of the other cell
drops little, of at all. Hence, assuming that the positive

‘side of the source is connected to the red-responsive
cell, the voltage at the junction’ rises apprecnably, and
this rise in voltage is used as the input to an amphﬁer to
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resistances of the photo-cells 16 and 18. During normal
standby conditions, when, for example, only incandes-

cent light is falling on the detector, the resistance of the
red-responsive cell may be about 34,000 ohms and the

resistance of the blue: responsive cell may be about

20 ,000 ohms. With a supply voltage of 28 volts, the
_]unctlon voltage is therefore about 10.3 volts. -

When the detector “sees” red or infra-red radlatlon
from a fire, the resistance of the red cell drops substan-
tially, depending on the intensity of the radiation, per-
haps to 15,000 ohms; however the blue cell (assuming
no other radiation) drops only to about 45,000 ohms.

- The‘junction voltage therefore rises to about 21 volts.

15

actuate an alarm. A detector of this type is shown in

U.S. Pat No. 3,188,; ,993 issued June'8, 1965.
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One probléem associated with detector systems of this

~ type is the fact that when a break occurs in the ground

lead to the remote optical detectors, the voltage at the

Junctlon will rise to nearly the full supply voltage, caus-
ing a false alarm. When the detecter 1S connected to
automatic extinguishing equipment, a break in’ the
- ground line will cause a false ﬁrmg of the extmgulshlng
medium.

SUMMARY OF THE INVENTION - . |

In an eptlcal detector system of the type descnbed
the amplifier is connected to an actuating device, such
as a relay, for an alarm or an extinguishing releasing

device, or both, through a power lead and a return or

ground lead. In the system disclosed herein, the ground
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The characteristics of the amplifier are such that when
the junction voltage reaches half of the supply voltage,
the amplifier actuates the relay to energize an alarm or
an extinguishant releasing device such as a solenoid
valve or squib §. |

The amphﬁer and relay will nermally be posﬁmned
on a main control panel (not shown) whereas the opti-
cal units will be dlsposed at various remote locations
and are connected in parallel by a lead 22 from the
voltage source V to one side of each of the red respon-
sive cells 16, by a lead 24 from the amplifier input to
e¢ach of the diodes 21, and by a lead 26 from the amph-

- fier ground to the outside connection of each of the

blue responsive cells 18.
It will be apparent that if either the pewer lead 22 or

) the signal lead. 24 1s broken, the system will mere]y
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lead to the remote detectors is utilized as the ground

lead between the amplifier and the actuating device.
Hence if a break occurs in the ground lead to the re-
mote detectors, although the junction voltage rises hlgh
enough to cause the amplifier to attempt to energize
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the actuating device, the open ground lead has also
broken the circuit between the ampllﬁer and the alarm

actuatin g device.

‘BRIEF DESCRIPT ION OF THE DRAWINGS

The drawmg is a schematic diagram of a detector
system embodying the features of the 1nvent10n

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENT

Referring to the drawing, there is illustrated a fire
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become inoperative; ‘however if the ground lead 26 is
broken, the voltage at the am]pl.ﬁer input will rise to
nearly full line voltage which, in the absence of the
feature of the circuit to be described hereinafter, cause
a false alarm or a false firmg of the extmgu:shlng Sys-
tem.

The amplifier is connected to the coll of the relay by
a power lead 28 and a return or ground lead. In the
illustrated embodiment of the invention the ground
lead does not go directly from the amplifier to the
reiay, but instead the amplifier ground is connected to
the ground of relay 14 by a lead 30 which extends from

the ground connection at the most remote detector unit
back to the relay.

Hence if a break occurs at any point in the ground
lead 26 between the amplifier and the most remote
detector unit, the detector unit or units without a
ground connection to the amplifier will have an in-
creased junction voltage which will appear at the input

~ of the amplifier. However, under such conditions the
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detector system comprising a group of parallel con-
nected optical detectors 10, a transistor amplifier 12,

and an actuating means for an alarm device or extin-
guishing system, such as relay 14. |

The detectors 10 each compnses two photo cells 16

and 18 connected in sertes across a power source V.

The junction 20 between the cells of each detector is
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connected to the input of the transistor amplifier 12

through isolating diodes 21. The output of the amplifier
1s connected to the actuating coil of the relay 14 by a
pair of leads in a manner to appear hereinafter.

As described in the above-mentioned U.S. Pat. No.
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3,188,593, the cell 16 is primarily responsive by a de-

crease in resistance to light in the red to infra-red band,
and the cell 18 is primarily responsive to light in the
blue band. The voltage at the junction 20 is therefore a
function of the supply voltage V and the ratio of the
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amplifier cannot energize the relay because the return

line thereto through lead 26 is broken.
If desired means may also be provided for testlng the
continuity of the power, signal, and ground leads. Such

means 1S well known 1n the art and does not form part
of the present invention.

Although the invention was developed for use in fire
detection systems, it will be understood that the princi-

ples of the invention can be used in any application

where a signal is derived from a voltage divider at a
remote location. |

Since certain obvious changes may be made in the
illustrated embodiment of the invention without de-
parting from the scope thereof, it is intended that all
matter contained herein be interpreted i In an lllustratwe
and not a limiting sense.

[ claim:

1. A condition sensing system whlch lncludes an

- amplifier and a remote condition sensing unit compris-



' mg a pair of lmpedence elements cennected thmugh a

- junction connected to the ampllﬁer input across a volt-

age source, at least one of said impedence elements
_--bemg respenswe by a change in impedence to a condi-

~tion to be detected, ‘whereby a change in vcltage occurs
“at the ampllfier input; said amphﬁer bemg responsive

~ to a predetermined change in voltage at the input to
| energlze through a pair of circuit paths an actuating
‘device, one of said circuit paths being by way of the full

| length of one of the power source leads to the condition

| sensmg unit. N |
2. A condition sensmg system wh:ch mcludes an
| .ampllfier and a remote condition sensing unit compris-

 ing a pair of impedence units connected through a

__Junctlen connected to the amphﬁer input and across
leads from a power source, one of said lmpedence units
_being responsive by a drop in resistance to a condltmn
to be detected and said nnpedence units being so con-
nected across the power source that said drop in resis-
~ tance causes an increase in: voltage at the ampllﬁer
~ input, the amplifier being responsive to an increase in-
j_ voltage to a predetermined value to energize threugh a.
~ circuit path an alarm actuating device, the circuit path
':between the: amphﬁer and said device including sub-
stantially the entire length of the lead between the
power source and the other lmpedence unit, whereby a.
break in said lead which causes a rise in voltage at the

o amphﬁer input cannot cause energization of the alarm

- actuating dewce because the break in: -said lead also
- opens the circuit path between sald alann actuating -
devnce and the amplfier.
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3 An optlcal fire detectlen system comprlsmg an
amphﬁer for energizing an alarm actuating device and

at least-one optical detector remote from the amplifier,

said optlcal detector comprlsmg a 'pair of photo-
responsive devices connected. in series across positive

and negative power leads from the amplifier; the junc-
tion of said cells being connected to the amplifier input,
the cell connected to said positive power lead. being
responsive by a drop in resistance to radiation in the
red band, whereby a rise in voltage occurs at the ampli-
fier input, said amplifier being responsive to the rise in
said voltage to a predetermined value to energize an
alarm actuating device through a circuit path compris-
ing a power lead and a return path, said return path
being along substantially the entire length of the nega-
tive power lead between the ampllﬁer and said cther'
photo-responsive device.

4. An optical fire detection system, cempnsmg an
amplifier, a group of optical - detectors disposed -re-
mote]y from the amplifier, said optical detectors each
comprising series connected photo resistive cells; the
junction of the. cells being connected to the amplifier
input, the outside end of the cells being connected to
opposite poles of a power source, the cells which re-
spond to radiation from a fire by a decrease in resis-
tance being connected to the positive pole of the power
source, the outside end of the other cells being con-
nected to the negative pole of the power source, the
output of the amplifier being connected to an actua’ung

device by a positive lead and a negative return path,

said return path being by way of substantially the entire
length of the connection between the ampllﬁer and the.

most. remete ef said other cells..
* %k & -'*_- %
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